Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 



LOGINID:ssptacmbl647 



PASSWORD: 

****** RECONNECTED TO STN INTERNATIONAL ****** 
SESSION RESUMED IN FILE 'HOME' AT 10:34:45 ON 10 JUN 2009 
FILE 'HOME' ENTERED AT 10:34:45 ON 10 JUN 2009 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 2.20 2.20 



=> file medline biosis caplus embase 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 2.64 2.64 



FILE 'MEDLINE' ENTERED AT 10:36:03 ON 10 JUN 2009 



FILE 'BIOSIS' ENTERED AT 10:36:03 ON 10 JUN 2009 
Copyright (c) 2009 The Thomson Corporation 

FILE 'CAPLUS' ENTERED AT 10:36:03 ON 10 JUN 2009 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2 0 09 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'EMBASE' ENTERED AT 10:36:03 ON 10 JUN 2009 
Copyright (c) 2009 Elsevier B.V. All rights reserved. 



=> s periodontal 

LI 87167 PERIODONTAL 



=> s 11 and neurotroph? 

L2 100 LI AND NEUROTROPH? 



=> s 12 (implant or transplant) 
MISSING OPERATOR 'LIO (IMPLANT' 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> s 12 and (implant or transplant) 

L3 10 L2 AND (IMPLANT OR TRANSPLANT) 

=> dup rem 12 

PROCESSING COMPLETED FOR L2 

L4 41 DUP REM L2 (59 DUPLICATES REMOVED) 

=> dup rem 13 

PROCESSING COMPLETED FOR L3 

L5 7 DUP REM L3 (3 DUPLICATES REMOVED) 



(FILE 'HOME' ENTERED AT 10:26:43 ON 10 JUN 2009) 



'MEDLINE, BIOSIS, CAPLUS, EMBASE ' ENTERED AT 10:36:03 ON 10 JUN 2009 
87167 S PERIODONTAL 

100 S LI AND NEUROTROPH? 
10 S L2 AND (IMPLANT OR TRANSPLANT) 
41 DUP REM L2 (59 DUPLICATES REMOVED) 
7 DUP REM L3 (3 DUPLICATES REMOVED) 



=> dis ibib abs 15 1-7 



ANSWER 1 OF 7 CAPLUS COPYRIGHT 2 0 09 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2008:1529891 CAPLUS 
150:71207 

Treatment of diseases and disorders using 
self-renewing colony forming cells cultured and 
expanded in vitro 

Kopen, Gene; Wagner, Joseph; Ragaglia, Vanessa; 

Heimbach, Baron; Gore, Richard S. 

Neuronyx, Inc., USA 

PCT Int. Appl., 138pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. 



WO 2008156728 



APPLICATION NO. 



20081224 WO 2008-US7488 20080615 
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 



W: AE, AG, AL, AM, AO, Al 

CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, 

FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, 

KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, 

PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, 

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW 

RW: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, 



IE, IS, IT, LT, LU, LV, MC, MT, NL, NO, PL, PT, RO, SE, SI, 



US 20090053183 
PRIORITY APPLN. INFO. 



TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG, BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW, 
KG, KZ, MD, RU, TJ, TM 



US 2008-140065 

US 2007-929151P 

US 2007-929152P 
US 2007-955204P 
US 2007-996093P 



20080616 

20070615 
20070615 
20070810 
20071101 



AB The present invention relates to methods and uses of cells for the 

prevention and treatment of a wide variety of diseases and disorders and 
the repair and regeneration of tissues and organs using low passage and 
extensively passaged in vitro cultured, self- renewing, colony forming 
somatic cells (CF-SC) . For example, adult bone marrow-derived somatic 
cells (ABM-SC) , or compns. produced by such cells, are useful alone or in 
combination with other components for treating, for example, 
cardiovascular, neurol., integumentary, dermatol., periodontal, 
and immune mediated diseases, disorders, pathologies, and injuries. 
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PRIORITY APPLN. INFO.: US 2006-824377P P 20060901 

AB This invention relates to calcium-phosphate nanofiber matrixes comprising 

randomly dispersed crystalline calcium-phosphate nanofibers. The nanofibers 
are synthesized using sol-gel methods combined with electrospinning . The 
nanofibers may be hollow, solid or may comprise a calcium-phosphate shell 
surrounding a polymer containing inner core to which biol. functional 
additives may be added. The nanofiber matrixes may be used to culture 
bone and dental cells, and as implants to treat bone, dental or 
periodontal diseases and defects. 
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Clinical outcomes with bioactive agents alone or in 
combination with grafting or guided tissue 
regeneration 

Trombelli, Leonardo; Farina, Roberto 

Research Centre for the Study of Periodontal Diseases, 
University of Ferrara, Ferrara, Italy 
Journal of Clinical Periodontology (2008), 35(Suppl. 

8), 117-135 

CODEN: JCPEDZ; ISSN: 0303-6979 
Wiley-Blackwell 
Journal; General Review 
English 

The purpose of the present review was to determine the clin. effect 
of bioactive agents (BAs) for the treatment of intra-osseous 

and furcation defects. The effectiveness of the BAs was evaluated when 

used in addition to open flap debridement either alone or in association with 

grafts and/or guided tissue regeneration (GTR) . Among the included 

agents, recombinant human platelet-derived growth factor-BB (rhPDGF-BB) , 

platelet-rich plasma (PRP) , com. available enamel matrix derivative (cEMD) and 

peptide P-15 (P-15) have been clin. tested for treating 

periodontal defects. The results of the present review indicate 

that: (1) cEMD either alone or in combination with grafts can be 

effectively used to treat intra-osseous defects and the clin. results 

appear to be stable long term; (2) the addnl. use of a graft seems to 

enhance the clin. outcome of cEMD; (3) the combined use of rhPDGF-BB and 



AUTHOR ( S ) : 
CORPORATE SOURCE 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB A review, 
of the use 



P-15 with a graft biomaterial has shown beneficial effects in intraosseous 
defects; (4) contrasting results were reported for PRP and graft 
combinations; and (5) limited evidence supports the use of BAs either 
alone or in association with graft/GTR for the treatment of furcation defects. 
REFERENCE COUNT: 190 THERE ARE 190 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
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2007485083 MEDLINE 
PubMed ID: 17379425 

Schwann cell graft: a method to promote sensory responses 
of osseointegrated implants. 
Yuan Quan; Gong Ping; Tan Zhen 

Oral Implant Center, West China College of Stomatology, 
Sichuan University, Chengdu 610041, China. 
Medical hypotheses, (2007) Vol. 69, No. 4, pp. 800-3. 
Electronic Publication: 2007-03-26. 
Journal code: 7505668. ISSN: 0306-9877. 
Scotland: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200710 

Entered STN: 21 Aug 2007 
Last Updated on STN: 25 Oct 2007 
Entered Medline: 24 Oct 2007 
Osseointegrated dental implants have been widely used in clinics 
to restore the missing teeth of patients. Since there are no 
periodontal ligament and associated Ruffini endings in the peri- 
implant tissues, sensory thresholds of the implant are 

much higher than those of natural teeth, and its self-protective reflex is 
quit poor. Implant fracture or aggressive bone loss sometimes 
occurs because the patient cannot feel the overloads exerted on the 
implant. Until now, no available method has been issued to solve 
such a problem. Schwann cell is the glial cell of peripheral nerve 
system. It has been widely accepted to play indispensable roles during 
neural development and regeneration. Its mechanism includes forming 
Bungner's band, producing neurotrophic factors, synthesizing 
surface cell adhesion molecules, and elaborating basement membrane. 
Furthermore, Schwann cell is quite important for the periodontal 
Ruffini endings. Applying these functions of Schwann cells, we put 
forward a hypothesis that transplanting Schwann cells into the 
implant site can be a method to promote sensory responses of the 
dental implants. 
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AB Tissue engineering devices for use in the repair or regeneration of tissue 
made of support scaffolds and cell sheets. The seeding of cells on 
scaffolds using cell sheets was compared against the conventional method 
of seeding scaffolds with cell suspension. Seeding of a biodegradable, 
biocompatible scaffold with cell sheets provides equivalent cell viability and 
cell distribution to seeding by cell suspension. Therefore, seeding 
scaffolds using the cell sheet method is a good alternative to the 
conventional method of cell suspension seeding with the benefit of 
one-step application and more controlled device handling. 
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AB Tissue engineering devices for use in the repair or regeneration of tissue 
made of support scaffolds and cell sheets are described. Thus, cells were 
subjected to cell sheet preparation and were combined with nonwoven, degradable 
scaffolds as a first step towards generation of tissue engineering 
devices. Osteoblasts/chondrocytes for musculoskeletal applications as 
well as urothelial cells/bladder smooth muscle cells for urogenital 



applications were tested. Cells were cultured prior to scaffold 
deposition, e.g., in sheets on thermoresponsive poly (NIPAAM) -coated 
dishes . 
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WO 2004-JP13023 W 20040908 

AB It is intended to provide a remedy and a therapeutic method for 
periodontal diseases and pulpal diseases, a transplantation 
material for regenerating a periodontal tissue and a method of 
regenerating a periodontal tissue. Namely, a remedy for 
periodontal diseases and pulpal diseases comprising a 
neurotrophic factor as the active ingredient. The effect of 
brain-derived neurotrophic factor (BDNF) on cultured human 
periodontal ligament cell and human gingival keratinocyte was 
examined 
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AB The present invention relates to methods and uses of cells for the 

prevention and treatment of a wide variety of diseases and disorders and 
the repair and regeneration of tissues and organs using low passage and 
extensively passaged in vitro cultured, self- renewing, colony forming 
somatic cells (CF-SC) . For example, adult bone marrow-derived somatic 
cells (ABM-SC) , or compns. produced by such cells, are useful alone or in 
combination with other components for treating, for example, 
cardiovascular, neurol., integumentary, dermatol., periodontal, 
and immune mediated diseases, disorders, pathologies, and injuries. 
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US 2006-824377P P 20060901 

This invention relates to calcium-phosphate nanofiber matrixes comprising 
randomly dispersed crystalline calcium-phosphate nanofibers. The nanofiber; 
are synthesized using sol-gel methods combined with electrospinning . The 
nanofibers may be hollow, solid or may comprise a calcium-phosphate shell 
surrounding a polymer containing inner core to which biol. functional 
additives may be added. The nanofiber matrixes may be used to culture 
bone and dental cells, and as implants to treat bone, dental or 
periodontal diseases and defects. 
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Brain-derived neurotrophic factor (BDNF) , recognized as 

essential in the developing nervous system, is involved in differentiation 
and proliferation in non-neuronal cells, such as endothelial cells, 
osteoblasts, and periodontal ligament cells. We have focused on 
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the application of BDNF to the regeneration of periodontal 

tissue and indicated that BDNF promotes the regeneration of experimentally- 
created periodontal defects. Cementoblasts form cementum, 

mineralized tissue, which is key to establishing a functional 
periodontium. The application of BDNF to the regeneration of 
periodontal tissue requires elucidation of the mechanism by which 
BDNF regulates the functions of cementoblasts. In this study, we examined 
how BDNF regulates the mRNA expression of bone/cementum-related proteins 
(alkaline phosphatase (ALP), osteopontin (OPN) , and bone morphogenetic 
protein-2 (BMP-2)) in cultures of immortalized human cementoblast-like 
(HCEM) cells. BDNF elevated the mRNA levels of ALP, OPN, and BMP-2 in 
HCEM cells. Small interfering RNA (siRNA) for TRKB, a high affinity 
receptor of BDNF, siRNA for ELK-1, which is a downstream target of ERKl/2, 
and PD98059, an ERK inhibitor, obviated the increase in the mRNA levels. 
BDNF increased the levels of phosphorylated ERKl/2 and Elk-1, and the 
blocking of BDNF signaling by treatment with siRNA for TRKB and PD98059 
suppressed the phosphorylation of ERKl/2 and Elk-1. Furthermore, BDNF 
increased the levels of phosphorylated c-Raf, which activates the ERK 
signaling pathway. These findings provide the first evidence that the 
TrkB-c-Raf-ERKl/2-Elk-l signaling pathway is required for the BDNF-induced 
mRNA expression of ALP, OPN, and BMP-2 in HCEM cells. 
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AB BACKGROUND: We studied neurotrophins (NTs) as signaling 

molecules for periodontal tissue regeneration and showed that 
nerve growth factor (NGF) and brain-derived neurotrophic factor 
(BDNF) modulate the proliferation and differentiation of human 
periodontal ligament (HPL) cells in vitro. The purpose of this 
study was to investigate whether NT-4/5 also has the ability to regulate 
the function of HPL cells. METHODS: mRNA expressions of NT-4/5 and its 
high-affinity tyrosine kinase receptor (trk)B were analyzed in HPL cells 
by reverse transcription-polymerase chain reaction. We examined how 
NT-4/5 regulates the mRNA expression of bone/cementum-related proteins 
(alkaline phosphatase [ALPase], osteopontin [OPN], osteocalcin [OC] , and 
bone morphogenetic protein [BMP] -2) in cultures of HPL cells. Moreover, 
the effects of NT-4/5 on calcification, the production of OPN and OC, and 
DNA synthesis in HPL cells were examined. RESULTS: NT-4/5 and trkB mRNA 
were expressed in HPL cells. NT-4/5 elevated the mRNA levels of ALPase, 
OPN, OC, and BMP-2 and the syntheses of OPN, OC, and DNA in HPL cells. 



PD98059, an extracellular signal-regulated kinase (ERK) inhibitor, 
obviated the increase in the mRNA levels of ALPase, OPN, OC, and BMP-2 . 
NT-4/5 increased the levels of phosphorylated ERKl/2. Furthermore, NT-4/5 
enhanced the amount of mineral deposits in cultures of HPL cells. 
CONCLUSION: NT-4/5, as well as BDNF and NGF, is suggested to play a role 
in the regulation of function of periodontal ligament cells. 
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AB BACKGROUND: The epithelial cell rests of Malassez (ERM) are an integral 
part of the periodontal ligament and are considered to play an 
important role in dental pathology. Surprisingly, this cell type is 
poorly described and is often disregarded in the context of 
periodontal research. The aim of this study was to establish 
primary cell cultures of human ERM, characterize the cytokine profile, and 
compare it to other periodontal cell entities. METHODS: 
ERM-derived epithelial cells were isolated from the periodontal 
ligament of three subjects. A cytokine antibody array, including 120 
cytokines in two membranes, was used to determine the cytokine profile of 
conditioned medium from the ERM-derived epithelial cells. The results 
were compared to those of gingival epithelial cells and 
periodontal ligament fibroblasts. RESULTS: ERM-derived epithelial 
cells expressed 29 of 120 cytokines in significant amounts, including 
cytokines, chemokines, growth factors, and related proteins, such as 
interleukin (IL)-l, -6, -8, and -10; granulocyte macrophage-colony 
stimulating factor; monocyte chemoattractant protein (MCP)-l, -2, and -3; 
amphiregulin ; glial-derived neurotrophic factor; vascular 
endothelial growth factor; and insulin-like growth factor binding 
protein-2 . The cytokine profile of ERM cells was similar to that of 
gingival epithelial cells but strikingly different from the profile of 
periodontal ligament fibroblasts. CONCLUSIONS: The results 
indicated that, via paracrine secretion of a variety of soluble factors, 
the ERM cells actively take part in the homeostasis of the periodontium. 
Therefore, future research on the pathophysiology of periodontal 
tissue should include this often overlooked cell type. 
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The mechanism by which tooth loss accelerates spatial memory impairment is 
unknown. The purpose of this study was to test the hypothesis that tooth 
loss affects trkB-mRNA levels and leads to an accelerated decrease in the 
hippocampal cell density in rats. A radial maze was used to evaluate the 
spatial memory of male Wistar rats that were categorized based on the 
number of extracted molar teeth. Number of hippocampal pyramidal cells 
and the trkB-mRNA expressions in the amygdala, perirhinal cortex, 
thalamus, and the hippocampal CAl, CA3, and CA4 areas, were evaluated 
using molecular biological techniques. Seven weeks after tooth 
extraction, maze performance was significantly lower in each tooth loss 
group than in the control group, and the number of extracted teeth was 
inversely proportional to the induction of the trkB-mRNA and the 
hippocampal cell density. The average weight of rats increased by 
controlled feeding throughout the experiment without showing a significant 
difference between the control and experimental groups. The results 
indicated that, in rats, the spatial memory-linked trkB-mRNA was reduced 
in association with the tooth loss; this supports the hypothesis and 
suggests that teeth have a role in the prevention of spatial memory 
impairment . 

(c) 2008 Wiley-Liss, Inc. 
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AB A review. The purpose of the present review was to determine the clin. effect 
of the use of bioactive agents (BAs) for the treatment of intra-osseous 
and furcation defects. The effectiveness of the BAs was evaluated when 
used in addition to open flap debridement either alone or in association with 
grafts and/or guided tissue regeneration (GTR) . Among the included 
agents, recombinant human platelet-derived growth factor-BB (rhPDGF-BB) , 
platelet-rich plasma (PRP) , com. available enamel matrix derivative (cEMD) and 
peptide P-15 (P-15) have been clin. tested for treating 
periodontal defects. The results of the present review indicate 
that: (1) cEMD either alone or in combination with grafts can be 



effectively used to treat intra-osseous defects and the clin. results 
appear to be stable long term; (2) the addnl. use of a graft seems to 
enhance the clin. outcome of cEMD; (3) the combined use of rhPDGF-BB and 
P-15 with a graft biomaterial has shown beneficial effects in intraosseous 
defects; (4) contrasting results were reported for PRP and graft 
combinations; and (5) limited evidence supports the use of BAs either 
alone or in association with graft/GTR for the treatment of furcation defects. 
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Osseointegrated dental implants have been widely used in clinics to 
restore the missing teeth of patients. Since there are no 
periodontal ligament and associated Ruffini endings in the 
peri-implant tissues, sensory thresholds of the implant are much higher 
than those of natural teeth, and its self -protective reflex is quit poor. 
Implant fracture or aggressive bone loss sometimes occurs because the 
patient cannot feel the overloads exerted on the implant. Until now, no 
available method has been issued to solve such a problem. Schwann cell is 
the glial cell of peripheral nerve system. It has been widely accepted to 
play indispensable roles during neural development and regeneration. Its 
mechanism includes forming Bungner ' s band, producing neurotrophic 
factors, synthesizing surface cell adhesion molecules, and elaborating 
basement membrane. Furthermore, Schwann cell is quite important for the 
periodontal Ruffini endings. Applying these functions of Schwann 
cells, we put forward a hypothesis that transplanting Schwann cells into 
the implant site can be a method to promote sensory responses of the 
dental implants. 
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AB Little is known about the role of neurotrophin-4/5 (NT-4/5) in 

the regeneration of mechanoreceptors . Therefore, the present study 
examined the regeneration process of Ruffini endings in the 
periodontal ligament in nt-4/5-def icient and wildtype mice 
following transection of the inferior alveolar nerve by 

immunohistochemistry for protein gene product 9.5 (PGP 9.5), a general 
neuronal marker, and by computer-assisted quantitative image analysis. 
Furthermore, rescue experiments by a continuous administration of 
recombinant NT-4/5 were performed and analyzed quantitatively. At 
postoperative day 3 (PO 3d), almost all PGP 9.5-positive neural elements 
had disappeared; they began to appear in both types of animals at PO 7d. 
At PO lOd, almost all nerve fibers showed a beaded appearance, with fewer 
ramifications in both types of mice. Although the regeneration proceeded 
in the wildtype, a major population of the periodontal Ruffini 
endings continued to display smooth outlines at PO 28d in the nt-4/5 
homozygous mice. The reduction ratio of neural density reached a maximum 
at PO 3d, decreased at PO lOd, and later showed a plateau. In a rescue 
experiment, an administration of NT-4/5 showed an acceleration of nerve 
regeneration in the homozygous mice. These findings indicate that the 
nt-4/5-depletion causes a delay in the regeneration of the 
periodontal Ruffini endings, but the delay is shortened by an 
exogenous administration of NT-4/5. Combined with our previous findings 
of bdnf-def icient mice (Harada et al. [2003] Arch Histol Cytol 
66:183-194), these morphological and numerical data suggest that multiple 
neurotrophins such as NT-4/5 and brain-derived 

neurotrophic factor (BDNF) play roles in their regeneration in a 
stage-specific manner. 
2007 Wiley-Liss, Inc. 
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AB Our recent study revealed an intense immunoreaction for GDNF and its 



receptors in the Ruffini endings, primary mechanoreceptors in the 
periodontal ligament, of young rats. However, no information is 
available for the expression of GDNF and its receptors during their 
development . The present study aimed to reveal postnatal changes in the 
immuno-expression of GDNF, GFRalphal and RET in the periodontal 
Ruffini endings of the rat incisors by double immunof luorescent staining. 
At postnatal day 3 (PO 3d), no structure vjith GDNF-, GFRalphal-, or 
RET-immunoreaction existed in the periodontal ligament. The PGP 
9.5-positive nerve fibers without GDNF- and RET-immunoreaction displayed a 
dendritic fashion at PO Iw, with a GFRalphal-reaction found around these 
nerves. At PO 2w, GDNF-positive terminal Schwann cells occurred near the 
thick and dendritic axons, a part of which showed a RET-reaction, with no 
reactive cells near the thin nerves. The terminal Schwann cells became 
positive for GFRalphal, but lacked RET-immunoreaction. At PO 3w, when the 
formation of the periodontal Ruffini endings had proceeded, 
GDNF-positive terminal Schwann cells began to increase in number. This 
stage-specific immuno-expression pattern suggests that GDNF is a key 
molecule for the maturation and maintenance of the periodontal 
Ruffini endings. 
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Tissue engineering devices for use in the repair or regeneration of tissue 
made of support scaffolds and cell sheets. The seeding of cells on 
scaffolds using cell sheets was compared against the conventional method 

of seeding scaffolds with cell suspension. Seeding of a biodegradable, 
biocompatible scaffold with cell sheets provides equivalent cell viability and 
cell distribution to seeding by cell suspension. Therefore, seeding 
scaffolds using the cell sheet method is a good alternative to the 
conventional method of cell suspension seeding with the benefit of 
one-step application and more controlled device handling. 
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Tissue engineering devices for use in the repair or regeneration of tissue 
made of support scaffolds and cell sheets are described. Thus, cells were 
subjected to cell sheet preparation and were combined with nonwoven, degradable 
scaffolds as a first step towards generation of tissue engineering 
devices. Osteoblasts/chondrocytes for musculoskeletal applications as 
well as urothelial cells/bladder smooth muscle cells for urogenital 
applications were tested. Cells were cultured prior to scaffold 
deposition, e.g., in sheets on thermoresponsive poly (NIPAAM) -coated 
dishes . 
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AB BACKGROUND: Various compounds have been detected in gingival crevicular 
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fluid (GCF) as indicators of periodontal disease activity. 

Therefore, the analysis of GCF may be especially beneficial for diagnosing 
current periodontal status and addressing the effects of 

treatment. Moreover, the identification of new markers in GCF may also 
contribute to elucidating novel mechanisms involved in periodontal 
disease. This study sought novel marker proteins specific to chronic 
periodontitis by profiling cytokines in GCF using a cytokine antibody 
array system. METHODS: Human cytokine array V, which detects 79 cytokines 
on one membrane, was used to determine the profile of cytokines in GCF 
from seven subjects with chronic periodontitis and seven subjects with 
healthy periodontia. The profile was exposed to x-ray film and quantified 
using image analysis software. Healthy and diseased sites were compared 
statistically. RESULTS: We detected 10 cytokines in periodontally healthy 
sites and 36 cytokines in periodontally diseased sites. Interleukin-8 
(IL-8) and transforming growth factor-beta 2 (TGF-beta2) were detected at 
high levels in healthy and diseased subjects. There were significant 
differences between healthy and diseased subjects in the levels of tissue 
inhibitor of metalloproteinases-2 {TIMP-2), tumor necrosis factor-beta 
(TNF-beta), growth-related oncogene (GRO) , interferon-inducible protein-10 
(IP-10), angiogenin (Ang) , vascular endothelial growth factor (VEGF) , 
insulin-like growth factor binding protein-3 (IGFBP-3), osteoprotegerin 
(OPG) , epidermal growth factor (EGF) , glial-derived neurotrophic 
factor (GDNF) , pulmonary and activation-regulated chemokine (PARC) , 
oncostatin M (OSM) , fibroblast growth factor-4 (FGF-4), IL-16, homologous 
to lymphotoxins (LIGHT), and placenta growth factor (PIGF) . Of these, the 
newly detected cytokines were GRO, Ang, IGFBP-3, GDNF, PARC, OSM, FGF-4, 
IL-16, LIGHT, and PIGF. CONCLUSIONS: In this study, we detected several 
cytokines in GCF using a cytokine antibody array system, including both 
inflammatory cytokines and various growth factors. Therefore, 
periodontal disease may participate in the wound healing process 
and in tissue destruction via the inflammatory process. Our results 
suggest that the quantification of these cytokines in GCF provides useful 
information for the diagnosis of periodontal disease status. 
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AB Our previous studies have revealed the involvement of signaling pathways 

of BDNF and NT-4/5 via TrkB in the development, regeneration, survival and 
maintenance of the Ruffini endings, primary mechanoreceptors in the 
periodontal ligament. However, the involvement of other 
neurotrophins remains unclear. The present study examined the 
expression of GDNF, GFRalphal, and RET in the incisor periodontal 



ligament and trigeminal ganglion of young rats by RT-PCR and 
immunocytochemistry . All these mRNAs were detected in both tissues by 
RT-PCR. These immunoreactions were found in the terminal Schwann cells 
associated with the periodontal Ruffini endings, as confirmed by 
histochemistry for non-specific cholinesterase activity. Their axonal 
branches showed GFRalphal- and RET-immunor eactions but lacked 
GDNF-immunoreactivity . In the trigeminal ganglion, about 30% of the 
neurons were immunoreactive to GFRalphal and RET. Averages of 
cross-sectional areas of their positive neurons demonstrated that they 
could mainly be categorized as medium-sized neurons. GDNF-immunoreaction 
was restricted to the satellite cells and not in trigeminal ganglion 
neurons. These findings indicate that GDNF mediates trophic effects on 
the survival and target innervation of the periodontal Ruffini 
endings via GFRalphal and RET. 
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AB It is intended to provide a remedy and a therapeutic method for 
periodontal diseases and pulpal diseases, a transplantation 
material for regenerating a periodontal tissue and a method of 
regenerating a periodontal tissue. Namely, a remedy for 
periodontal diseases and pulpal diseases comprising a 
neurotrophic factor as the active ingredient. The effect of 
brain-derived neurotrophic factor (BDNF) on cultured human 



periodontal ligament cell and human gingival keratinocyte was 
examined 
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To address whether brain-derived neurotrophic factor (BDNF) 
could be involved in periodontal tissue regeneration, we 
examined the effects of BDNF on proliferation and the expression of bone 
(cementum)- related proteins (osteopontin, bone morphogenetic protein 
[BMP] -2, type I collagen, alkaline phosphatase [ALPase] , and osteocalcin) 
in cultures of human periodontal ligament (HPL) cells, which are 
thought to be prerequisite for periodontal tissue regeneration, 
and on proliferation and angiogenesis in human endothelial cells. 
Furthermore, we examined the effect of BDNF on the regeneration of 
periodontal tissues in experimentally induced periodontal 
defects in dogs. BDNF elevated the expression of ALPase and osteocalcin 
mRNAs and increased the synthesis of osteopontin, BMP-2, and type I 
collagen DNA in HPL cells. BDNF stimulated mRNA expression of vascular 
endothelial growth factor-B and tenascin-X, and proliferation and 
angiogenesis in human endothelial cells. In vivo studies showed that BDNF 
stimulated the formation of new alveolar bone cementum and connective new 
fibers, which were inserted into the newly formed cementum and bone. BDNF 
also stimulated blood capillary formation. These findings suggest that 
the regulation of functioning of periodontal ligament cells and 
endothelial cells by BDNF results in the promotion of periodontal 
tissue regeneration. 
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AB Neurotrophin-4/5 (NT-4/5) - a member of the neurotrophic 

factors - is a ligand for TrkB, which has been reported to be expressed in 
the mechanoreceptive Ruffini endings of the periodontal 
ligament. The present study examined developmental changes in the 
terminal morphology and neural density in homozygous mice with a targeted 
disruption of the nt-4/5 gene and wild-type mice by immunohistochemistry 
for protein gene product 9.5 (PGP 9.5), a general neuronal marker, and by 
quantitative analysis using an image analyzer. Postnatal development of 
terminal Schwann cells was also investigated by enzymatic histochemistry 
for non-specific cholinesterase activity (ChE) . Furthermore, the 
immuno-expression of TrkB and low affinity nerve growth factor receptor 
(p75-NGFR) was surveyed in the periodontal Ruffini endings as 
well as trigeminal ganglion. At postnatal 1 week, the lingual 
periodontal ligament of both types of mice contained PGP 
9.5-positive nerve fibers showing a tree-like ramification with axonal 
swellings in their course. In both types of mice at 2 weeks of age, 
comparatively thick nerve fibers with a smooth outline increased in 
number, and frequently ramified to form nerve terminals with dendritic 
profiles. However, no typical Ruffini endings with irregular outlines 
observed in the adult wild-type mice were found in the periodontal 
ligament at this stage. At postnatal 3 weeks, typical Ruffini endings 
with irregular outlines were discernable in the periodontal 
ligament of the wild-type mice while the dendritic endings showing smooth 
outlines were restricted to the homozygous mice. After postnatal 8 weeks, 
both types of mice showed an increase in the number of Ruffini endings, 
but the morphology differed between the wild-type and NT-4/5 homozygous 
mice. In the wild-type mice, a major population of the Ruffini endings 
expanded their axonal branches and developed many micropro j ections , 
resulting in a reduction of endings with smooth outlines. In contrast, we 
failed to find such typical Ruffini endings in the periodontal 
ligament of the homozygous mice: A majority of the periodontal 
Ruffini endings continued to show smooth outlines at postnatal 12 weeks. 
Quantitative analysis on neural density demonstrated a reduction in the 
homozygous mice with a significant difference by postnatal 8 weeks. 
Enzymatic histochemistry for non-specific ChE did not exhibit a distinct 
difference in the distribution and density of terminal Schwann cells 
between wild-type and homozygous mice. Furthermore, TrkB and p75-NGFR 
mRNA and proteins did not differ in the trigeminal ganglion between the 
two types. The periodontal Ruffini endings also displayed 
immunoreactivities for TrkB and p75- NGFR in both phenotypes. These 
findings suggest that the nt-4/5 gene depletion caused a delay in the 
formation and maturation of the periodontal Ruffini endings in 
the mice by inhibiting the growth of the periodontal nerves at 
an early stage, and indicate that multiple neurotrophins such as 
NT- 4/5 and BDNF might play roles in the development and/or maturation of 
the periodontal Ruffini endings. 
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AB The occlusal surface of the right first and second maxillary molars in 18 
dogs were unilaterally raised 1.5 mm with the casting Ni-Cr inlay which 
were fixed in Class I inlay hole. On the 3rd, 7th, 14th, 30th and 60th 
days after teeth operations, the upper and lower molars in two-side 
dentition were extracted Periodontium tissue was detached from root cementum. 
Nerve growth factor (NGF) and tyrosine kinase A (trkA) mRNAs were detected 
by using RT-PCR in exptl. and control groups. NGF mRNA expression 
up-regulated from the 3rd to 30th days compared with the control group and 
reached peak level during 14 to 30 days after traumatic occlusion was 
induced. Compared with contralateral side and control group, NGF mRNA was 
about three-fold on day 30 in trauma periodontium ligament. An 
upregulation expression of NGF mRNA in contralateral sides was also observed 
during 3 to 7 days. TrkA mRNA expression was similar to that of NGF mRNA 
and had the highest level on the 30th day after teeth operation. NGF and 
trkA mRNAs at the trauma periodontium side were stronger than that at the 
contralateral side and control group. The present study showed that NGF 
and trkA mRNAs were increased in traumatic occlusal periodontal 
tissue. A unilateral occlusion initiated nerve responses in the whole 
molar dentition. NGF might play an important role in orofacial pain 
caused by traumatic occlusion. 
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Fibroblasts which are tissue-specific, constantly degrade and synthesize 
the different elements of the extra-cellular matrix (ECM) , while at the 
same time remodel tissues that are being repaired. Dermal fibroblasts are 
well studied both in vitro and in vivo, and are used to regenerate dermal 
EMC which in turn supports the regeneration of the epidermis. Confluence 
of dermal or periodontal fibroblasts takes place between 8 and 
10 days of culture. In the process of regeneration of damaged peripheral 
nerves, Schwann's cells secrete neurotrophic and neurotropic 
growth factors and some of the EMC elements needed for regeneration to 
take place, which makes them the most studied and used cells in culture. 
So far, endoneural fibroblasts (EF) have not been considered as important 
elements in nerve regeneration, mainly because they may occasionally form 
fibromes that hinder regeneration. But there is evidence that they may 
play a role in the remodeling of the EMC, through the secretion of 
metalloproteins that modify the pre-Nerve Growth Factor (preNGF) secreted 
by Schwann's cells into active NGF, which promotes neurites regeneration. 
The aim of this study was is to isolate EF from sciatic nerves taken from 
mature rats, and to obtain them in purified culture. A number of methods 
of dissection and digestion were developed to obtain primary pure EF 
cultures as well as to study them in the way Schwann's cells have been 
studied. Selective isolation of EF was accomplished, reaching confluence 
between the fourth and the fifth day in monolayer primary culture. 
Producing a population of EF will make it possible to carry out studies in 
tridimensional culture and in prosthesis in order to define and develop 
new alternatives for the regeneration of peripheral nerves. 
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AB The periodontal Ruffini ending has been reported to show 

immunoreactivity for tyrosine kinase B (trkB) , the high-affinity receptor 
for brain-derived neurotrophic factor (BDNF) , in the 
periodontal ligament of the rat incisor. Furthermore, adult 
heterozygous BDNF-mutant mice showed malformation and reduction of the 
periodontal Ruffini endings. To investigate further roles of BDNF 
in these structures, the development, distribution, and terminal 
morphology of Ruffini endings were examined in the incisor 
periodontal ligament of heterozygous and homozygous BDNF mutant 
mice, as well as in the wild-type littermate by immunohistochemistry for 
protein gene product (PGP) 9.5, a general neuronal marker. A similar 
distribution and terminal formation of PGP 9 . 5-immunoreactive nerve fibers 
was recognized in the periodontal ligament of all phenotypes at 
postnatal week (PW) 1. At this stage, the nerve fibers had a beaded 
appearance, but did not form the periodontal Ruffini endings. 
At PW2, the heterozygous and wild-type mice started to show ramified nerve 
fibers resembling the mature shape of periodontal Ruffini 
endings. At PW3 , the Ruffini endings occurred in the periodontal 
ligament of the wild-type and heterozygous mice. While the Ruffini 
endings of the wild-type mice appeared either ruffled or smooth, as 
reported previously, most of these structures showed a smooth outline in 
the heterozygous mice. The homozygous mice lacked the typical Ruffini 
endings at PW3 . In the quantitative analysis, homozygous mice had the 
smallest percentages of PGP 9 . 5-immunoreactive areas at the same postnatal 
periods, but there were no significant differences between wild-type and 
heterozygous mice during PWl-3. These findings suggest a possible 
involvement of BDNF during the postnatal development and, in particular, 
the maturation of periodontal Ruffini endings. Furthermore, 
other neurotrophins may play a role in the development and/or 
early maturation of the periodontal nerve fibers, as indicated 
by the presence of nerve fibers in the BDNF-homozygous mice. 
Copyright 2003 Wiley-Liss, Inc. 
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AB The present study employed immunohistochemistry for protein gene product 
9.5 (PGP 9.5) to examine the regeneration process of Ruffini endings, the 
primary mechanoreceptor in the periodontal ligament, in 
heterozygous mice with targeted disruption of the brain-derived 



neurotrophic factor (BDNF) gene and their littermates , following 
transection of the inferior alveolar nerve. When immunostained for PGP 
9.5, periodontal Ruffini endings appeared densely distributed in 
the periodontal ligament of the heterozygous mice, but the 
density of the positively stained nerve fibers in the ligament was 20% 
lower than that in the control littermates. At 3 days after surgery, the 
PGP 9.5-positive neural elements had disappeared; they began to appear in 
the periodontal ligament of both animals at 7 days. However, 
the recovery pattern of the PGP 9.5-positive nerves differed between 
heterozygous and wild type mice, typical periodontal Ruffini 
endings morphologically identical to those in the control group appeared 
in the wild-type mice at 7 days, whereas such Ruffini endings were 
detectable in the heterozygous mice at 28 days, though much smaller in 
number. On day 28, when PGP 9.5-positive nerves were largely regenerated 
in wild type mice, their distribution was much less dense in the ligament 
of the heterozygous mice than in the non-treated heterozygous mice. The 
density of PGP 9.5-positive nerve fibers was significantly lower in the 
heterozygous mice than in wild type mice at any stage examined. These 
data showing that a reduced expression of BDNF causes delayed regeneration 
of the periodontal Ruffini endings suggest the involvement of 
BDNF in the regeneration process of these mechanoreceptors . 
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AB We review the basic functions of neurotrophins and their 
receptors and discuss the expression and functions of 
neurotrophins and their specific receptors based on recent data 
using cultured cells from human periodontal tissues. 
Neurotrophins, nerve growth factor (NGF) , brain-derived 
neurotrophic factor (BDNF), and neurotrophin-3 (NT-3) 

play crucial roles in the differentiation and survival of neural cells. 
Neurotrophins activate 2 different receptor classes: the 
tropomyosin-related kinase (Trk) family of receptor tyrosine kinases 
(TrkA, TrkB, and TrkC) and the p75 receptor, a member of the tumor 
necrosis factor receptor superfamily. Neurotrophins regulate 
both cell death and cell survival through activations of Trk receptors 
and/or p75 neurotrophin receptor. It has been reported that 
neurotrophins are also produced from non-neuronal cells, such as 
leukocytes, osteoblasts, or fibroblasts, and act in many other ways on 
non-neuronal cells. Neurotrophin expression during bone 



fracture healing is especially interesting, and neurotrophins 
are now implicated in hard tissue regeneration. It is well known that 
neurotrophins and their receptors are expressed in tooth 
development. Recent studies have found that neurotrophins and 
Trk receptors are expressed in mouse osteoblastic cell lines. Human 
periodontal ligament cells, human gingival fibroblasts, and human 
gingival keratinocytes expressed mRNA for NGF and TrkA. The secretion of 
bioactive NGF peptides from human periodontal ligament cells and 
human gingival keratinocytes was confirmed by bioassay using PC12 cells 
(rat adrenal pheochromocytoma cells) . The expression of NGF and TrkA. mRNA 
was regulated by interleukin (IL)-lbeta. NGF increased DNA synthesis and 
expressions of mRNA for bone-related proteins, alkaline phosphatase, and 
osteopontin in human periodontal ligament cells. 
Neurotrophins and Trk receptors expressed in human 
periodontal tissue may contribute to regeneration as well as 
innervation of periodontal tissue through local autocrine and 
paracrine pathways. Recent data suggest that some functions of 
neurotrophins and Trk receptors relate to periodontal 
disease and periodontal tissue regeneration. However, in vivo 
studies will be required to clarify the roles of neurotrophins 
and their receptors, including p75, in periodontal disease and 
periodontal tissue regeneration. 
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AB Innervation and terminal morphology in the lingual periodontal 
ligament of the incisor were investigated in brain derived 
neurotrophic factor (BDNF) heterozygous mice and littermate 
wild-type mice (aged two months) using immunohistochemistry for protein 
gene product 9.5 (PGP 9.5), a general neuronal marker. In addition, 
computer-assisted quantitative analysis was performed for a comparison of 
neuronal density in the periodontal ligament between 
heterozygous and wild-type mice. In wild-type mice, the 
periodontal ligament was found to be richly innervated by the 
mechanoreceptive Ruffini endings and nociceptive free nerve endings in the 
alveolus-related part of the periodontal ligament. The 
periodontal Ruffini endings in the wild-type mice incisor ligament 
were classified into two types: type I with ruffled outlines, and type II 
with a smooth outline. BDNF heterozygous mice showed malformations of the 
type I Ruffini endings which included fewer nerve fibers and fewer 
ramifications than those in wild-type mice as well as smooth outlines of 
the axon terminals. Quantitative analysis under a confocal microscope 



showed a roughly 18% reduction in neuronal density in the 
periodontal ligament of the heterozygous mice. These findings 
suggest that the development and maturation of the periodontal 
Ruffini endings require BDNF . 
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To clarify the role of neurotrophin receptors in the development 
of Ruffini endings, periodontal ligaments and trigeminal ganglia 
of trkA, trkB, and trkC knockout mice were immunostained for protein gene 
product 9.5 (PGP 9.5), calcitonin gene-related peptide (CGRP) , parvalbumin 
(PV) , and calretinin (CR) . Innervation patterns of PGP 9.5- and 
CGRP-immunoreactive fibers were examined in the periodontal 
ligament of the knockout mice. PGP 9.5-positive fibers in the incisal 
periodontal ligaments of trkA and trkC knockout mice form Ruffini 
endings distinguished by dendritic ramifications and branches. However, 
Ruffini endings were not present in the periodontal ligament of 
trkB knockout mice. Only free nerve endings were observed in tissue of 
trkB knockout mice. Compared with trkA and trkC knockouts, the proportion 
of CR-positive neurons in mandibular and maxillary regions of the 
trigeminal ganglion of trkB knockout mice is decreased. These findings 
indicate that the development of periodontal Ruffini endings is 
regulated by trkB-dependent and CR-coexpressing neurons. 
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AB Previous studies had shown TrkB immunoreact ivity in the 

periodontal Ruffini endings (PRE) of the rat incisor ligament, 
leading us to speculate that the development and/or maintenance of these 
mechanoreceptors require BDNF . In the present study, the distribution and 
morphology of the PRE were investigated in the incisor ligament of the 
BDNF mutant mice by immunocytochemistry for protein gene product 9.5 (PGP 
9.5; a general neuronal marker). Wild and homozygous BDNF-KO mice were 
anesthetized and perfused with 4% paraformaldehyde in 0 . IM phosphate 
buffer. Maxillae, including incisors, were removed, decalcified, and 
frozen sections were sagittaly cut at a thickness of 35mm. Then, they 
were processed using the ABC method. The PRE, displaying a dendritic 
fashion, were observed in the alveolar half of the incisor ligament in 
both typed mice. In the (-/-) mice, however, the PRE showed significant 
less extensive arborizations than in the (+/+) mice. Besides, the density 
of the PRE appeared lower than in the wild type littermates. These data 
indicate that the depletion of BDNF affected the terminal arborization and 
innervation density of the PRE implying an important role for BDNF in the 
development and maintenance of these structures. Furthermore, since not 
all PRE disappeared in the homozygous mice, other neurotrophins, 
such as NT4/5, might as well be involved in their development and 
survival . 
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The periodontal Ruffini endings have been reported to show 
immunoreactivity for TrkB, a receptor for brain derived 
neurotrophic factor (BDNF), suggesting its involvement in 
development/regeneration of these receptors. In this study, we 
investigated the regeneration process of the periodontal Ruffini 
endings (PRE) in heterozygous mice with target disruption of BDNF gene. 
Transection of the inferior alveolar nerve (IAN) was performed in the 
heterozygous and littermate wild-type mice. The cut ends of IAN were 
returned into the mandibular canal, and the wound was sutured. The 
animals were allowed to survive for 3, 7, 10, 14, 21 and 28 days. After 
each determined period, they were perfused transcardially with 4% 
paraformaldehyde in 0.1 M phosphate buffer. After decalcification of 
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mandibles including incisors, serial frozen sections were cut at a 
thickness of 30 mum. Neural elements in the lingual ligament were 
demonstrated by immunohistochemistry for PGP 9.5, a general neuronal 
marker. In the wild-type mice, the regeneration of the PRE completed 
around postoperative 21 days, consistent with our previous reports. In 
the heterozygous mice, on the other hand, the regeneration of the PRE 
delayed. The lower density and malformation of the regenerated PRE were 
recognized even at postoperative 28 days. These findings indicated that 
the depletion of BDNF induced delay of the regeneration of the PRE, 
suggesting that they require BDNF for regeneration. 
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AB We have previously shown TrkB immunoreactivity in the Periodontal 

Ruffini Endings (PRE) of the rat incisor ligament, leading us to speculate 
that the development and/or maintenance of these mechanoreceptors require 
BDNF. In the present study, the distribution and morphology of the PRE 
were investigated in the incisor ligament of the BDNF mutant mice by 
immunocytochemistry for protein gene product 9.5 (PGP 9.5; a general 
neuronal marker) . Since homozygous BDNF-KO mice could only survive up to 
2 weeks, we used heterozygous (+/-) and wild type (+/+) mice for this 
study. Animals were anesthetized and perfused with 4% paraformaldehyde in 
0 . IM phosphate buffer. Maxillae, including incisors, were removed, 
decalcified, and frozen sections were sagittaly cut at a thickness of 
40mm. Then, they were processed using the ABC method. The PRE, 
displaying a dendritic fashion, were observed in the alveolar half of the 
incisor ligament in both typed mice. In the (+/-) mice, however, the PRE 
showed less extensive arborizations than in the (+/+) mice. Furthermore, 
the density of the PRE appeared lower than in the wild type littermates. 
These data indicate that the reduction of BDNF affected the terminal 
arborization and innervation density of the PRE implying an important role 
for BDNF in the development and maintenance of the PRE. Furthermore, 
since not all PRE disappeared in the heterozygous mice, other 
neurotrophins, such as NT4/5, might as well be involved in their 
development and survival. 
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The Krox-20 null mutant is an interesting model to study the development 
of oral-motor circuits. In these mutants, rhombomeres 3 and 5 are not 
maintained during development leading to disruptions of oral-motor 
behaviors and subsequent perinatal death due to poor nutrient intake. We 
are interested in studying the role of Krox-20 gene expression in the 
development of neuromuscular circuitry underlying jaw movements. This 
study focuses on the impact of the Krox-20 mutation on mesencephalic 
trigeminal neurons as they have an important role in neural circuits 
responsible for jaw reflexes and rhythmical jaw movements. These cells 
innervate either jaw closer muscle spindles or mechanoreceptors of the 
periodontal ligament. We hypothesized that mesencephalic 

trigeminal neurons would be spared in Krox-20 null mutants because Krox-20 
is expressed in rhombomeres 3 and 5 whereas mesencephalic trigeminal 
neurons are derived from the mesencephalic neural crest. Counter staining 
with associated cell counting was used to investigate the impact of the 
Krox-20 mutation on mesencephalic trigeminal neuron development. Results 
show that the number of mesencephalic trigeminal neurons is significantly 
reduced at birth in Krox-20 null mutants. These results were unexpected 
due to the incongruency between Krox-20 gene expression and the origin of 
these cells. The reduction in mesencephalic trigeminal neurons maybe due 
to insufficient neurotrophic support or a consequence of the 
loss of rhombomere 3. In conclusion, the Krox-20 mutation impacts a 
subset of primary sensory neurons critical for the execution of oral-motor 
behaviors . 
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Nerve growth factor (NGF) , brain-derived neurotrophic factor 
(BDNF) , and neurotrophin-3 (NT-3) are three representative 
neurotrophins responsible for the differentiation and survival of 
neurons, and their high-affinity receptors are tropomyosin-receptor-kinase 



(TRK)A, TRKB, and TRKC, respectively. In this study, we investigated the 
expression of neurotrophins in a mouse periodontal 
ligament cell line (MPL) , by reverse transcription-polymerase 
chain-reaction (RT-PCR) and enzyme-linked immunoabsorbent assay (ELISA) . 
We also studied the expression of TRK receptors on MPL by immunostaining 
and the effects of neurotrophins on the proliferation of MPL, 
with a hypothesis of autocrine mechanism of neurotrophins. Each 
neurotrophin and TRK receptor vias expressed, and 

neurotrophins enhanced the proliferation of MPL. These findings 
suggest that the MPL has functional neurotrophin receptors 
involved in an autocrine function of neurotrophins. The 
expression level of neurotrophins and TRKs showed the reverse 
pattern, and we propose an auto-regulatory mechanism of ligands and 
receptors in accordance with the level of synthesized 
neurotrophins . 
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AB To investigate the nerve growth factor requirement of developing 

oro-facial somatosensory afferents, we have studied the survival of 
sensory fibers subserving nociception, mechanoreception or proprioception 
in receptor tyrosine kinase (trkA) knockout mice using immunohistochem . 
trkA receptor null mutant mice lack nerve fibers in tooth pulp, including 
sympathetic fibers, and showed only sparse innervation of the 
periodontal ligament. Ruffini endings were formed definitively in 
the periodontal ligament of the trkA knockout mice, although 
calcitonin gene-related peptide- and substance P-immunoreactive fibers 
were reduced in number or had disappeared completely. trkA gene deletion had 
also no obvious effect on the formation of Meissner corpuscles in the 
palate. In the vibrissal follicle, however, some mechanoreceptive 
afferents were sensitive for trkA gene deletion, confirming a previous 
report [Fundin et al . (1997) Dev. Biol. 190, 94-116]. Moreover, 
calretinin-pos . fibers innervating longitudinal lanceolate endings were 
completely lost in trkA knockout mice, as were the calretinin-containing 
parent cells in the trigeminal ganglion. These results indicate that trkA 
is indispensable for developing nociceptive neurons innervating oral 
tissues, but not for developing mechanoreceptive neurons innervating oral 
tissues (Ruffini endings and Meissner corpuscles) , and that 
calretinin-containing, trkA dependent neurons in the trigeminal ganglion 
normally participate in mechanoreception through longitudinal lanceolate 
endings of the vibrissal follicle. 
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AB Tyrosine receptor kinase A (trkA) is the high-affinity receptor for nerve 
growth factor. It has been found in several non-neuronal cell types, 
indicating biological roles independent of neural function, as well as in 
the nervous system. An initial study demonstrated that an antibody to the 
full extracellular domain did not label periodontal ligament 
epithelium (PLE; also known as epithelial rests of Malassez), but that 
another antibody which recognises a truncated 41-kDa form of trkA did 
label PLE. Thus, truncated trkA-immunoreactive (-IR) PLE was further 
investigated here in developing molars of young rats, and in its mature 
form in adult rat molars, for its reaction to moderate or deep molar 
injuries, and for its appearance along the continuously erupting incisors 
of mature rats. In some of the adult rat molars we also analysed the 
association of nerve fibres with PLE using antibodies for p75 
neurotrophin receptor or peripherin. Rat jaws were fixed with 4% 
formaldehyde and demineralised, and bound antibody was detected with 
avidin-biotin-peroxidase and diaminobenzidine or fluorescence procedures. 
Light microscopy showed great variation in the appearance of trkA-IR PLE 
and considerable morphological changes during the eruption of molars and 
incisors. By electron microscopy it was shown that trkA-IR was not 
uniformly distributed in PLE cells but rather was concentrated in the 
peripheral zones of each cell cluster. Tooth injury did not influence the 
form or occurrence of PLE unless there was specific destruction of a 
ligament region. Qualitative analyses of nerve fibres showed that they 
only rarely innervated PLE in adult rats, indicating that the truncated 
receptor has non-neuronal functions in this epithelium. These results 
suggest that neurotrophin growth factors, acting via truncated 
trkA receptors, affect the interactions between PLE cells and the 
periodontal ligament, with fewer PLE interactions with nerves. 
Furthermore, the expression of these receptors on PLE supports the 
possibility that these cells are active during tooth development and 
eruption rather than being merely passive remnants of the degenerating 
tooth sheath. The similar trkA-IR of PLE and junctional epithelium, as 
well as their structural association, suggests interactions between these 
two epithelia. 
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AB Animal growth regulators of the transforming growth factor p 

superfamily that have novel biol. activities are prepared by exchanging 
domains from the C-terminal active region. These new proteins may have 
therapeutic uses, including increased biol. activity arising from an 
increased efficiency of correct refolding after manufacture as inclusion bodies 
in bacterial hosts. In particular, domain exchange proteins derived from 
bone morphogenetic proteins are described. 
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AB We have analyzed central Fos immunoreactivity (Fos-IR) brainstems of adult 
rats after three clinically relevant dental injuries: filled dentin (DF) 
cavities that cause mild pulp injury and heal within 1-2 weeks; open pulp 
exposures (PX) that cause gradual pulp loss and subsequent 
periodontal lesions; and filled pulp exposures (PXF) . By 1 week 
after DF cavities, no Fos-IR remained except for sites such as 
lateral-ventral periolivary nucleus (LVPO) that had Fos-IR in all rats 
including controls. PX injury induced (1) a delayed transient expression 
of Fos at 1-2 weeks at three loci (ipsilateral neurons in dorsomedial 
nucleus oralis, paratrigeminal nucleus, and trigeminal tract), (2) 
persistent ipsilateral Fos for at least 4 weeks after injury in dynorphin 
(Dyn)-rich regions (rostral lateral solitary nucleus, periobex dorsal 
nucleus caudalis), and (3) late Fos-IR at 2-4 weeks (bilateral superficial 
cervical dorsal horn, contralateral dorsal nucleus caudalis, contralateral 
rostral lateral solitary nucleus) . Rats with PXF injury were examined at 
2 weeks, and they had greater numbers and more extensive rostro-caudal 
distribution of Fos neurons than the PX group. One week after PX injury, 
Fos-IR neurons were found in regions with strong Dyn-IR central fibers. 
Co-expression of Dyn and Fos was found in some unusually large neurons of 
the ipsilateral rostral lateral solitary nucleus, trigeminal tract, and 
dorsal nucleus caudalis. Immunocytochemistry for the p75 low affinity 
neurotrophin receptor (p75NTR) or for calcitonin gene-related 
peptide (CGRP) showed no consistent change in trigeminal central endings 
in any Fos-reactive brainstem areas, despite the extensive structural and 
cytochemical reorganization of the peripheral endings of the dental 
neurons. The Fos responses of central neurons to tooth injury have some 
unusual temporal and spatial patterns in adult rats compared to other 
trigeminal injury models. 
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AB The present immunocytochemical study examined the localization of Trk B, a 
high affinity neurotrophin receptor, in the neural elements of 
the periodontal ligament of the rat incisor. In light 

microscopy, the immunoreactivity was demonstrated in dendritic profiles in 
the alveolar half of the periodontal ligament. Their location 
and morphological features indicated that they were periodontal 
Ruffini endings. Occasional rounded cells associated with 
periodontal Ruffini endings, which had immunonegative 
kidney-shaped nuclei, were immunoreactive ; these were judged to be 
terminal Schwann cells. Immunoelectron microscopy revealed the 
heterogeneous localization of Trk B among individual Ruffini endings. 
Some terminal Schwann cells contained immunoreactive products for Trk B in 
the cytoplasm, while others did not. Similarly, a part of the Schwann 
sheaths covering the axon terminals showed Trk B immunoreactivity. Most 
axon terminals associated with periodontal Ruffini endings were 
immunopositive for Trk B, though a few of them were immunonegative. The 
ordinary Schwann cells did not contain Trk B immunoreactive products. 
These findings imply that Trk B is required for the maintenance of 
periodontal Ruffini endings. The different expression pattern of 
Trk B suggests that neuronal and glial elements comprising individual 
periodontal Ruffini endings are subject to heterogeneous 
conditions with regard to the requirement of Trk B. 
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AB The distribution of Bone Morphogenetic Protein-2, and -3 (BMP-2 and BMP-3) 
and Osteogenic Protein-1 (OP-1, also known as BMP-7) during root 
morphogenesis and in other craniofacial structures was examined in 
sections of 12- to 18-d-old mouse heads using polyclonal and monoclonal 
antibodies. BMP-3 and OP-1 were localized in alveolar bone, cementum, and 
periodontal ligament, whereas BMP-2 was only localized in the 
alveolar bone of periodontium. All three BMPs were localized in 
predentine, dentine, odontoblasts, osteoblasts, osteocytes, osteoid, 
cartilage, chondrocytes and spiral limbus. BMP-2 and OP-1 were also 
localized in spiral ligament and interdentate cells of the cochlea, whilst 
BMP-3 was restricted to the spiral ganglion. BMP-3 was also localized in 
ducts of submandibular and sublingual salivary glands, acini of the 
lacrimal gland, Purkinje cells in the cerebellum, nerve fibres of the 
cerebellum and brain, afferent cells of the dorsal root ganglia, inferior 
alveolar nerve, and peripheral processes of the vestibulocochlear nerve. 
OP-1 was also localized in hair and whisker follicles, sclera of the eye 



and in ameloblasts . The demonstration of BMP-3 in the nervous system 

suggests that this protein may be neurotrophic during 

development and maintenance of the nervous system. The composite 

expression of BMPs/OPs during periodontal tissue morphogenesis 

suggests that optimal therapeutic regeneration may entail the combined use 

of different BMPs/OPs. 
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AB The Trk family, a group of high-affinity neurotrophin receptors, 
is divided into three subtypes, TrkA, TrkB and TrkC. These were 
originally found in neural elements, and are involved in neural 
development, maintenance and survival. Recent studies have shown that 
non-neural cells in vitro also express mRNA encoding some 
neurotrophin receptors. In our preliminary study, TrkB-like 
immunoreactivity (LI) was found in the various non-neural cells in the rat 
periodontal ligament. The present study was undertaken to clarify 
which cell types express Trk-LI, in particular two types of TrkB-LI, in 
the periodontal ligament of mature rats, using an 

immunocytochemical technique with polyclonal antibodies. Intense 
full-length TrkB-LI was clearly recognized in non-neural cells such as 
fibroblasts, osteoclasts, odontoclasts and cementoblasts as well as in 
neural elements. Relatively large cells with many cytoplasmic processes 
were also frequently immunopositive for full-length TrkB. 
Immunocytochemistry for TrkB[TK-], a truncated type, also demonstrated a 
similar immunostaining pattern to that of full-length TrkB in non-neural 
periodontal cells, and intense positive reactions in endothelial 
cells. Some non-neural cells were positive for TrkA and TrkC. These 
findings suggest that neurotrophic factors, the ligands of the 
Trk family, have certain effects on the proliferation and/or 
differentiation of non-neural cells, as well as on their 
neurotrophic functions. 
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AB Adult dental tissues have unusual neurotrophin biology. Pulpal 

fibroblasts express nerve growth factor (NGF) and the low-affinity p75 
neurotrophin receptor, their sensory nerve fibers express p75 and 
trk A, and pulpal sympathetic fibers lack p75. Following tooth injury, 
there is increased pulpal NGF, sprouting of sensory nerve endings, and 
increased immunoreactivity for the sensory neuropeptide calcitonin 
gene-related peptide (CGRP) . In the present study, we have analyzed tooth 
structure and innervation of pulp and periodontal ligament in 
young (6-8 weeks, 3 months) and older (5-12 months) adult mice carrying a 
null mutation in the p75 gene and compared the results with those of 
age-matched wild-type controls. Our hypotheses were that tooth structure 
would be abnormal and that pulpal innervation would be greatly reduced 
because it consists primarily of nociceptive fibers that have been found 
to be severely depleted in skin of p75(-/-) mice. Tissues were fixed, 
X-rayed for gross dental morphology, decalcified, and analyzed for 
immunoreactivity for CGRP and for a general nerve marker, protein gene 
product 9.5. Radiographs showed worn-down molar crowns in p75-def icient 
mice. Light microscopy confirmed the accelerated molar wear and showed 
intense CGRP immunoreactivity in pulp nerve endings of mutant mice, 
compared with a gradual decrease in CGRP intensity in controls during 
normal aging. The CGRP intensity in 5-12-month-old pairs of mice was 
threefold greater in the mutants (P < 0.03), and in younger mice the 
mutant always had more CGRP than its matched control. The innervation of 
molar ligament in all p75-def icient mice was similar to that of controls 
except there was nerve sprouting near bone loss in mutants. The incisors 
of mutant mice did not have unusual wear and their pulpal CGRP 
immunoreactivity remained normal, but their periodontal ligament 
had fewer thin branched nerve endings at all ages. Thus, most innervation 
of teeth and their supporting tissues developed normally, and the only 
neural changes in p75(-/-) mutant mice were the reduction of incisor 
ligament sensory receptors and increased molar CGRP. Sensory nerves in 
teeth gradually lose neuropeptide intensity during aging, but that did not 
happen in the mutant mice, suggesting that the accelerated molar wear 
stimulated persistent high levels of CGRP. 
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Confirmation has been obtained that vitamin A deficiency results in 
epithelial hyperplasia, gingivitis and periodontal disease. 
With an adequate supply of vitamin A or carotene these tissues generally 
remain healthy and normal. The degeneration of the maxillary and 
mandibular divisions of the trigeminal nerve as well as of the origin 
cells of the latter observed in the animals fed on vitamin-A-def icient 
diets was prevented by the addition of vitamin A or carotene to such diets. 
Expts. are in progress to ascertain the correlation between the epithelial 
and nervous lesions. Loss of neurotrophic control may be partly 
responsible for pyorrhea and other diseases of the periodontal 
tissues and even of dental caries. 
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